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(54) PRODUCTION OF OPTICAL DISK 



(57)Abstract: 

PURPOSE: To provide a production method of an optical disk by which no 
deterioration in mechanical characteristics of a light-transmitting 
substrate is caused in the production process, no distribution of pressure 
is produced during pits are formed, and an optical disk having stable 
qualities with no bubble remaining in a dry photosetting film can be 
efficiently obtd. with a simple equipment. 

CONSTITUTION: A dry photosetting film 2 in an unhardened state is 
laminated on a light-transmitting substrate 1. The dry photosetting film 2 
on the substrate 10 is gradually brought into contact with a stamper 32 in 
a linear contact area while a space 34 is formed between the substrate 10 
having the dry photosetting film and the stamper 32 so that pits 5 are 
press formed in the unhardened dry photosetting film 2. Then the 
unhardened film 2 is irradiated with UV rays to harden the dry photosetting 
film 2, on which a reflecting film 3 and a protective film 4 are successively 
formed to produce an optical disk. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A manufacturing method of an optical disc characterized by comprising the following. 

A process of forming a substrate with a dry photoresist film by pressurizing and laminating a dry photoresist film with a roller on 
a light transmittance state board. 

A stamper is arranged to the exposed-surface side of a dry photoresist film in said substrate with a dry photoresist film. Where 
a gap is formed between this dry photoresist film and a stamper, this substrate with a dry photoresist film and a stamper are 
inserted between rolls, A process of forming a pit equivalent to an information signal in an exposed surface of this dry 
photoresist film by contacting gradually a stamper side and an exposed surface of a dry photoresist film to a line by application 
of pressure from a roll, and carrying out pressing. 

A process which irradiates this dry photoresist film with ultraviolet rays in the state where said stamper has been piled up, and 
stiffens this dry photoresist film. 

A process separated from a dry photoresist film which hardened said stamper, and a process of laminating a reflection film and a 
protective film on said hardened dry photoresist film. 

[Claim 2]A manufacturing method of the optical disc according to claim 1 in which said light transmittance state board is that to 
which surface roughening of the field in contact with a dry photoresist film is carried out. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]About the manufacturing method of an optical disc, in more detail, distribution does not produce it in the 
application of pressure in the case of pit formation while this invention does not have degradation of the mechanical 
characteristic of a light transmittance state board in a process of production, And there is no survival of air bubbles into a dry 
photoresist film, and it has the stable quality, and is related with the manufacturing method of the optical disc which is excellent 
in productivity. 
[0002] 

[Description of the Prior Art]The optical disc reflected according to the information signal which had the irradiated laser beam 
recorded has come to be widely used, for example as recording media, such as a sound and an image. 

[0003]For example, as shown in drawing 3 , that by which the reflection film 103 which reflects light on the light transmittance 
state board 102 with which the pit 101 equivalent to an information signal was formed as a structure of this optical disc was 
laminated, and the protective film 104 was further laminated on this reflection film 103 is common. 

[0004]And such an optical disc is manufactured by the process shown, for example in drawing 4 . That is, first, as shown in 
drawing 4 (a), the glass disk 202 which applied the photoresist material 201 is irradiated with a laser beam, information is 
recorded, etching development of this is carried out, and a concavo-convex master disk is produced. 

[0005]next, as shown in draw ing 4 (b), the nickel stamper 203 which is boiled by carrying out nickel electrocasting using the 
above-mentioned master disk, and is shown in drawing 4 (c) is produced. Then, as shown in drawjing_4__(d), the pit 101 which is 
equivalent to the light transmittance state board 102 at an information signal using the above-mentioned nickel stamper 203 is 
formed. 

[0006]Subsequently, as shown in drawing. 4 .(e), the reflection films 103, such as aluminum (aluminum), are vapor-deposited to 
the information storage side of the light transmittance state board 102, and as further shown in drawing 4 (f), the protective film 
104 which consists of plastics is painted on this reflection film 103. 

[0007]For example, in the above manufacturing processes, the injection molding which applies heat and a pressure is adopted at 
the process of forming the pit 101 in the light transmittance state board 102 using the nickel stamper 203. 

[0008]On the other hand, a dry photoresist film is laminated on a light transmittance state board, without forming a pit in a light 
transmittance state board, The manufacturing method of the medium which records an information signal and which can be read 
optically is also proposed by performing embossing to this dry photoresist film (refer to JP.3-1 1 6460 t A). 
[0009] 

[Problem(s) to be Solved by the Invention]However, in the conventional optical disc manufactured as mentioned above. Since it 
is necessary to put a quite high pressure, heating at the process of the above-mentioned injection molding, curvature may arise 
in a light transmittance state board, and there is a problem that the mechanical characteristic of a light transmittance state 
board deteriorates, and there is also a problem of needing heating apparatus and a large-sized pressurizer. Since formation of a 
pit is performed by the pressing by the field contact with a light transmittance state board and a stamper, distribution arises in 
application of pressure, the molding accuracy of a pit is not yet enough and the transfer nature of a pit has room for an 
improvement. 

[0010]On the other hand, to apply optically the manufacturing method of the medium which can be read to manufacture of an 
optical disc for an information signal by performing embossing to the above-mentioned dry photoresist film, the examination 
about the dry photoresist film with which use is presented is required. That is, in this method, there is a problem that the quality 
of the optical disc obtained by the air bubbles mixed in the unhardened dry photoresist film by the production process of the 
optical disc remaining easily in a dry photoresist film is not stabilized. 

[0011]This invention is made based on this situation, the purpose of this invention does not have survival of the air bubbles in 
degradation and the dry photoresist film of the mechanical characteristic of the light transmittance state board in a production 
process, and it is in providing the manufacturing method which can moreover obtain an optical disc efficiently with simple 
equipment. 
[0012] 

[Means for Solving the Problem]In order to attain the aforementioned purpose a manufacturing method of an optical disc of this 
invention, A process of forming a substrate with a dry photoresist film by pressurizing and laminating a dry photoresist film with 
a roller on a light transmittance state board, A stamper is arranged to the exposed-surface side of a dry photoresist film in said 
substrate with a dry photoresist film, Where a gap is formed between this dry photoresist film and a stamper, this substrate with 
a dry photoresist film and a stamper are inserted between rolls. A process of forming a pit or a groove equivalent to an 
information signal in an exposed surface of this dry photoresist film by contacting gradually a stamper side and an exposed 
surface of a dry photoresist film to a line by application of pressure from a roll, and carrying out pressing, A process which 
irradiates this dry photoresist film with ultraviolet rays in the state where said stamper has been piled up, and stiffens this dry 
photoresist film, A process separated from a dry photoresist film which hardened said stamper, It had composition which has the 
process of laminating a reflection film and a protective film on said hardened dry photoresist film, and a field in contact with a 
dry photoresist film considered said light transmittance state board as composition which is that by which surface roughening is 
carried out if needed further. 
[0013] 
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[Function]After laminating a dry photoresist film and considering it as a substrate with a dry photoresist film on a light 
transmittance state board in the manufacturing method of the optical disc of this invention. The gap is formed among both so 
that the dry photoresist film and stamper in this board with a dry photoresist film may not be simultaneously close over the 
whole surface of this stamper. If a substrate with a dry photoresist film and a stamper are inserted between rollers in this state 
and it pressurizes with a roller, a substrate with a dry photoresist film and a stamper will carry out line contact so that the gap 
formed among both may disappear gradually. And when both do line contact in this way, while distribution does not arise in 
application of pressure and the transfer nature of a pit improves, Since the air which exists between stampers with a dry 
photoresist film is extruded one by one in the direction of a gap. air does not remain between this substrate with a dry 
photoresist film and stamper. Therefore, the pit which made the dry photoresist film reverse the unevenness currently formed in 
the stamper is transferred correctly, and the deficit of the pit by air bubbles is hardly seen. Thus, after having irradiated the dry 
photoresist film with energy lines, such as ultraviolet rays, where a substrate with a dry photoresist film and a stamper are piled 
up, and stiffening this dry photoresist film. By removing a stamper, very few pits of a recorded information defect can be formed. 

[0014]And since it is possible to use a laminating device for pit formation, a large-sized pressurizer [ as / in a conventional 
method ] etc. are not needed, but the optical disc which has the above outstanding characteristics can be efficiently 
manufactured using a simple device. 
[0015] 

[ExamplejThe example of this invention is described with reference to drawings below. Drawing 1 is an explanatory view showing 
an example of the process of the manufacturing method of the optical disc of this invention, and drawing 2 is an explanatory 
view showing the lamination of the optical disc obtained by the manufacturing method of this invention. 

[0016]The manufacturing method of the optical disc of this invention, La Stampa is arranged to the exposed-surface side of the 
dry photoresist film in the substrate formation process with a film and the substrate with a dry photoresist film which form a 
substrate with a dry photoresist film by pressurizing and laminating a dry photoresist film with a roller on a light transmittance 
state board, Where a gap is formed between this dry photoresist film and stamper, a substrate with a dry photoresist film and a 
stamper are inserted between rolls, The pressing process of forming the pit equivalent to an information signal in the exposed 
surface of a dry photoresist film by contacting gradually a stamper side and the exposed surface of a dry photoresist film to a 
line by application of pressure from a roll, and carrying out pressing, The process which irradiates a dry photoresist film with 
ultraviolet rays in the state where the stamper has been piled up, and stiffens a dry photoresist film, It has a process separated 
from the dry photoresist film which hardened the stamper, and the process of laminating a reflection film and a protective film 
on the hardened dry photoresist film. 

[0017]The 1st process of this invention is a substrate formation process with a film which forms a substrate with a dry 
photoresist film by supplying and laminating the dry photoresist film 2 on the light transmittance state board 1. as shown in 
drawin g 1 (a). 

[0018]As a formation material of the light transmittance state board 1 with which use is presented, For example, it is especially 
used suitably from the resin which has high transparency, such as polycarbonate (PC) and polymethylmethacrylate (PMMA), 
being used suitably, and polycarbonate (PC) being excellent in a resistance to environment, and excelling also in dimensional 
stability. 

[001 9] When that formation material is resin, it is formed in one, for example of injection molding, but it clips from a resin sheet 
to specified shape not only in such an injection-molding resin substrate, for example, or it pierces, and this light transmittance 
state board 1 may be obtained. It may form by what is called 2P (photo polymarization) law. The thickness of this light 
transmittance state board is usually about 1.2 mm. 

[0020]It is preferred that surface roughening is carried out to such an extent that the field in contact with the dry photoresist 
film 2 in this light transmittance state board 1 does not change the optical path of a reading beam. By carrying out surface 
roughening of the surface, adhesion area with the dry photoresist film 2 is expanded, and. as a result, adhesive strength 
improves. 

[0021]ln this manufacturing method, the dry photoresist film 2 is laminated on the above light transmittance state boards 1. 
3,500 poise - 400,000 poise of viscosity in a room temperature and an uncured state of the dry photoresist film 2 with which 
use is presented is usually 20,000-40,000 poise preferably. 

And it has the character hardened by the exposure of ultraviolet rays, and a solvent is not included substantially. 

[0022]When the viscosity in the room temperature and uncured state of the dry photoresist film 2 is less than 3,500 poise, 
problems, like become a fluid mostly, and film shape is no longer maintained or cure shrinkage becomes excessive may be 
produced. On the other hand, if this viscosity exceeds 400,000 poise, the welding pressure which formation of a pit takes will be 
set to not less than several 1 0t, the light transmittance state board 1 will become easy to receive a mechanical deformation 
with this pressure, and the inconvenience that a pressurizer will be enlarged arises. At the process of carrying out pressing of 
the pit to such a dry photoresist film 2 using a stamper if the aforementioned viscosity of the dry photoresist film 2 exceeds 
400,000 poise. While air bubbles remain easily in the dry photoresist film 2, the adhesion power of this dry photoresist film 2 to 
the light transmittance state board 1 may not no longer be obtained fully. 

[0023]5-200 micrometers of thickness of the dry photoresist film 2 of an uncured state are usually 30-80 micrometers 
preferably. When the thickness of the dry photoresist film 2 is less than 5 micrometers, and the pit transferred on such a dry 
photoresist film 2 is as deep as about 0.3-1.0 micrometer, transfer nature may get worse. On the other hand, when the 
thickness of the dry photoresist film 2 exceeds 200 micrometers, such a dry photoresist film 2 becomes easy to generate a 
wrinkle on a film during preservation in an uncured state, and the stress by cure shrinkage may become excessive. 
[0024]Such a dry photoresist film 2 is formed with the photo-setting resin constituent which changes with bridge construction 
and/or polymerizations to the amount polymer of polymers, and a photopolymerization type photosensitive resin composition is 
mentioned as such a photo-setting resin constituent, for example. 

[0025]This photopolymerization type photosensitive resin composition contains an ethylene nature unsaturated monomer, a 
photopolymerization initiator, and binder polymer. Here as an ethylene nature unsaturated monomer, For example, t-butyl 
acrylate, 1,5-pentanediol diacrylate, N and N-diethylamino ethyl acrylate, ethylene glycol diacrylate, 1 ,4-butanediol diacrylate, 
diethytene glycol diacrylate, 1,3-pro pansy ORUJI acrylate, decamethyleneglycol diacrylate, Decamethylene glycol 
dimethacrylate, 1,4-cyclohexenediol diacrylate, 2,2-dimethylolpropane diacrylate, glycerol diacrylate, tripropylene glycol 



http://www4JpdUnpit.go jp/cgi-W^ 08/04/04 



JP,07-287864,A [DETAILED DESCRIPTION] 



3/5 ^— v 



diacrylate — and, [ glycerol doria ] trimethylolpropane triacrylate — and, [ pentaerythritol doria ] Polyoxy ethylation 
trimethylolpropane triacrylate, polyoxy ethylation trimethylolpropanetrimethacrylate, 2,2-JI (p-hydroxyphenyl)-propane 
diacrylate, 2,2-JI (p-hydroxyphenyl)-propane dimethacrylate, pentaerythritol tetraacrylate, triethylene glycol diacrylate, Polyoxy 
ethyk2,2-di-(p-hydroxyphenyl) propane dimethacrylate, Triethylene glycol dimethacrylate, polyoxy propyl trimethylolpropane 
triacrylate. Ethylene glycol dimethacrylate. butylene-glycol dimethacrylate. 1.3-pro pansy ORUJ1 methacrylate, 1 ,2.4-butanetriol 
trimethacrylate, 2.2.4-trimethyl 1,3-pentanediol dimethacrylate, pentaerythritol tetra methacrylate. 
trimethylolpropanetrimethacrylate, 1 ,5-pentanediol dimethacrylate, etc. are mentioned. 

[0026]For example, these ethylene nature unsaturated monomers are kind independent, or two or more sorts are put together 
and they are used. The content of the ethylene nature unsaturated monomer in a photopolymerization type photosensitive resin 
composition is usually 1 5 to 50 % of the weight preferably five to 90% of the weight. 

[0027] As a photopolymerization initiator, for example 9,10-anthraquinone. 1-chloroanthraquinone, 2-chloroanthraquinone, 2- 
methylanthraquinone, 2-ethylanthraquinone, 2-t-butylanthraquinone, octamethylanthraquinone, 1 ,4-naphthoquinone, 9.10- 
phenan TOREKINON, 1,2-benzanthraquinone, 2,3-benzanthraquinone, 2-methyl-1 ,4-naphthoquinone, a 2.3- 
dichloronaphthoquinone. 1,4-dimethylanthraquinone, a 2,3-dichloronaphthoquinone, 1 ,4-dimethylanthraquinone, 2,3- 
dimethylanthraquinone, 2,3-diphenylanthraquinone, 2-phenylanthraquinone, The sodium salt of anthraquinone alpha-sulfonic acid, 
3-chtoro-2-methylanthraquinone. Polynuclear quinone, such as retene quinone and 7.8.9,1 0-tetrahydro naphthacene quinone. 
Benzoin, PIBAROIN, acyloin ether, alpha-hydrocarbon substitution aromatic acyloin, phenazine, oxazine, a Michler's ketone, 
benzophenone, a cyclohexadiene compound, etc. are mentioned. For example, it is also preferred to use a sensitizer with these 
photopolymerization initiators. 

[0028]For example, these photopolymerization initiators are kind independent, or two or more sorts are put together and they 
are used. The content of the photopolymerization initiator in a photopolymerization type photosensitive resin composition is 
usually 1 to 5 % of the weight preferably 0.5 to 30% of the weight. 

[0029]As binder polymer, for example Polymethylmethacrylate, Polyethyl methacrylate, polyvinyl acetate, polyvinyl acetate / 
acrylate, Polyvinyl acetate/methacrylate, ethylene / vinyl acetate copolymer, Polystyrene polymer and a copolymer, 
vinylidenechloride / acrylonitrile. The copolymer of vinylidenechloride / methacrylate. and vinylidenechloride / vinylidene 
acetate, Polyvinylchloride and a copolymer, butadiene/acrylonitrile, Acrylonitrile / butadiene / styrene. methacrylate / 
acrylonitrile / butadiene / styrene copolymer, 2-chlorobutadiene 1,3-polymer, chlorinated rubber, styrene / butadiene / styrene, 
Epoxide containing styrene / isoprene / styrene block copolymer, an acrylate group, or a methacrylate group, Copolyester, 
polyamide, cellulose ester, cellulose ether, polycarbonate, a polyvinyl acetal, polyformaldehyde, etc. are mentioned. 
[0030]For example, these binder polymer is kind independent, or two or more sorts combine it, is carried out, and is used. The 
content of binder polymer in a photopolymerization type photosensitive resin composition is usually 15 to 50 % of the weight 
preferably five to 90% of the weight. 

[0031 ]For example, the photopolymerization type photosensitive resin composition containing these ingredients, The viscosity in 
the room temperature and uncured state of the dry photoresist film 2 may contain other ingredients, for example, a plasticizer, a 
thickener, an ultraviolet ray absorbent, the antioxidant, the fluorescence bleach, the thermostabilizer, the release agent, etc. in 
the range which does not deviate from the aforementioned range. 

[0032]The content of these ingredients in a photopolymerization type photosensitive resin composition is usually 5 to 15 % of 
the weight preferably zero to 25% of the weight about a plasticizer. 

About other ingredients, it is usually 1 to 4 % of the weight preferably zero to 5% of the weight, respectively. 

[0033]As a photoresist constituent which forms the dry photoresist film 2, the amount type photosensitive resin composition of 
Koji and an optical bridge construction type photosensitive resin composition other than said photopolymerization 
photosensitive resin composition are mentioned, for example. 

[0034]As shown in drawjng 1_(a). such a dry photoresist film 2, For example, it is twisted around the film supply roll 51 with the 
gestalt of the layered product of the base film 21 which consists of a polyethylene terephthalate (PET) film, and the cover film 
22 which consists of a polyethylene (PE) film. This dry photoresist film 2 is pulled out from the film supply roll 51 in the state 
where the whole surface of the dry photoresist film 2 which is not hardened [ which was exposed by roiling round the cover film 
22, for example with the cover film coiling roll 52 ] counters with the light transmittance state board 1. Thus, the dry photoresist 
film 2 which is not hardened [ which was pulled out ] is pressed in the state where it was piled up with the light transmittance 
state board 1 with the exaggerated roll 53 and the under roll 54, and the light transmittance state board 1 and the unhardened 
dry photoresist film 2 are laminated, and it is stuck by pressure. 

[0035]The strip of the base film 21 laminated by the whole surface of the unhardened dry photoresist film 2 is carried out in one 
before a stamper is laid on top of this dry photoresist film 2 of stages. 

[0036]Next, by cutting the substrate 10 with a dry photoresist film which is a layered product of the light transmittance state 
board 1 and the dry photoresist film 2 which were obtained at the 1 st above-mentioned process along the dashed line shown, 
for example in drawing 1(b), this layered product is made into the predetermined shape of an optical disc, and the garbage of 
this layered product is removed. 

[0037]Then, as shown in drawing 1 (c), the stamper 32 is laid in the transfer base 31, the substrate 10 with a dry photoresist 
film of the optical disc shape obtained at the above-mentioned process on this is laid, and the stamper 32 is positioned using 
the alignment jig 33. 

[0038]After positioning as mentioned above, as shown in drawing 1 (d), the stamper 32 and the optical disc-shaped substrate 10 
with a dry photoresist film which were laid in the transfer base 31, It inserts between the exaggerated roll 61 and the under roll 
62, and presses gradually to optical disc-shaped the substrate 10 with a dry photoresist film and the stamper 32 at a line, 
putting it. In this way, by pressing to a line, the pit shapes formed in the unhardened dry photoresist film 2 at the stamper 32 are 
transferred, and the pit 5 is formed. And in this process, optical disc-shaped the substrate 10 with a dry photoresist film and the 
stamper 32 are inserted between this exaggerated roll 61 and the under roll 62 in the state where the gap 34 was made to form 
among both. Such a gap 34 can be formed by incurvating this board 10 with a dry photoresist film by supporting the optical 
disc-shaped substrate 10 with a dry photoresist film with a suitable jig, for example. Such a gap 34 can be formed also by 
inserting a jig suitable between the optical disc-shaped substrate 10 with a dry photoresist film, and the stamper 32. 
[0039]As mentioned above, in this process, where the aforementioned gap 34 is formed, optical disc-shaped the substrate 10 
with a dry photoresist film and the stamper 32 are inserted between the exaggerated roll 61 and the under roll 62, By 
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pressurizing with the rolls 61 and 62, it pressurizes so that a stamper side and the exposed surface of the dry photoresist film 2 
may contact a line gradually. So that the stamper 32 arranged on the transfer base 31 and the dry photoresist film 2 of the 
uncured state in the substrate 10 with a dry photoresist film of the optical disc shape arranged on this may not be field contact 
and may specifically carry out line contact, Optical disc-shaped the substrate 10 with a dry photoresist film and the stamper 32 
are inserted between the exaggerated roll 61 and the under roll 62. and the gap 34 is extinguished gradually, pressurizing with 
both the rolls 61 and 62. By this, without involving in air between the stamper 32 and the exposed surface of the dry photoresist 
film 2 of an uncured state. The air among both can be extruded one by one from the gap 34, and a stamper side and the 
exposed surface of the dry photo-curing film 2 can carry out direct contact, and it can form in the exposed surface of the dry 
photoresist film 2 of an uncured state the pit equivalent to the information signal formed in La Stampa 32-. 

[0040]the welding pressure of the rolls 61 and 62 for carrying out line contact as mentioned above — usually — 0.5-50kg[/cm J 
2 — it is 5 - 20 kg/cm 2 preferably. The feed rate with the exaggerated roll 61 and the under roll 62 is usually a 0.1 -2-m part 
grade for /preferably by 0.05-1 0-m/. 

[0041]Thus, 0.02-1 micrometer of depth of the pit 5 to form is usually 0.05-0.3 micrometer preferably. If this depth is less than 
0.02 micrometer, the information on the optical disc obtained may be unable to be read correctly. On the other hand, even if it 
makes it deeper than 1 micrometer, the effect equivalent to it is not done so, but may produce distortion in the light 
transmittance state board 1 on the contrary. 

[0042]Then, as shown in drawing 1 (e), the optical disc-shaped substrate 10 with a dry photoresist film is picked out from the 
transfer base 31 in the state which the stamper 32 has piled up, The unhardened dry photoresist film 2 is irradiated with 
ultraviolet rays from the light transmittance state board 1 side, and all the fields of this dry photoresist film 2 are stiffened. The 
irradiation energy of the ultraviolet rays which this hardening takes is usually more than 1 00 mJ/ cm 2 . 
It is a 1,000 mJ/cm 2 grade preferably. 

By the exposure of such ultraviolet rays, firm adhesive strength reveals the dry photoresist film 2 between the light 
transmittance state boards 1 with this hardening while hardening it. 

[0043]In this way, the refractive indicees of the hardened dry photoresist film 2 are usually 1.40-1.60. 

The difference with the refractive index of the light transmittance state board 1 is usually 0.05 or less. 

The exposure of the above ultraviolet rays can also be performed in 2 steps or more. For example, after irradiating with 

ultraviolet rays to such an extent that the dry photoresist film 2 hardens imperfectly (semi-hardening), where the stamper 32 is 

piled up, the stamper 32 can be separated according to a next process, and it can also irradiate with the ultraviolet rays of the 

quantity which the dry photoresist film 2 which carried out semi-hardening further hardens thoroughly. 

[0044]Next, as shown in drawing 1. ..(f), the stamper 32 is separated from the layered product of the optical disc shape which 
irradiated with ultraviolet rays as mentioned above. Then, the protective layer 4 is formed on the reflection film 3 and this 
reflecting layer 3 on the dry photoresist film 2 stiffened as mentioned above. 

[0045]As a formation material of the reflection film 3, aluminum (aluminum), an aluminum (aluminum) alloy, gold (Au), silver (Ag), 
copper (Cu). etc. are mentioned, for example. Also in these, aluminum (aluminum) and an aluminum (aluminum) alloy are 
preferred. 

[0046]As a formation method of the reflection film 3, sputtering process, a vacuum deposition method, the ion plating method, 
etc. are mentioned, for example. 0.05-0.2 micrometer of thickness of such a reflection film 3 is usually 0.08-0.12 micrometer 
preferably. 

[0047]Subsequently, the protective film 4 is formed, without passing via an adhesives layer on this reflection film 3. As a 
formation material of the protective film 4, an epoxy resin, an acrylic resin, silicone resin, urethane resin, ethylene, vinyl acetate 
copolymerization resin, etc. are mentioned, for example. This protective film 4 may be the ultraviolet curing nature resin painted 
by what is called 2P (photo polymarization) law. 

[0048]2-200 micrometers of thickness of such a protective film 4 are usually 5-20 micrometers preferably. The optical disc 
produced by performing it above is a layered product of the light transmittance state board 1, the hardened dry photoresist film 
2. the reflection film 3, and the protective film 4, as shown in drawing 2 . 
The pit 5 equivalent to an information signal is formed in the dry photoresist film 2. 

The groove may be formed in this dry photoresist film 2 although the optical disc in which the pit 5 is formed in the dry 
photoresist film 2 was shown in d raw ing 2. 

[0049]Although the shape and the size of this optical disc are suitably determined according to the use of this optical disc, when 
it is a compact disk (CD), for example, it is the discoid which has a center hall 15 mm in diameter in the central part at 120 mm 
in diameter, and that thickness is usually 1.2 mm. 

[0050]The information currently recorded on this optical disc as the pit 5 or a groove is usually changed into change of the 
reflected light intensity of the laser beam irradiated from the light transmittance state board 1 side, and is read as variation of 
this reflected light intensity. 

[0051]Since pressing is performed as it supplies between rolls in the state where the gap was made to form between a stamper 
and a dry photoresist film and a stamper and a dry photoresist contact a line in the manufacturing method of the optical disc of 
this invention, Since distribution does not arise in application of pressure and the air between a stamper and a dry photoresist 
film is sent out in the direction of a gap one by one, air does not remain between a stamper and a dry photoresist film. 
Therefore, air is involved in in the case of pressing with a roll, and air bubbles do not invade into an unhardened dry photoresist 
film, and the pit transferred by air bubbles intervening between a stamper and a dry photoresist film is not made to produce a 
deficit. For this reason, in the optical disc manufactured by the method of this invention, since there is also no optical-path 
disturbance of the read-out light resulting from the air bubbles which there is no distribution of the electrical property resulting 
from distribution arising in the application of pressure in the case of pit formation, and remain in a dry photoresist film, the read- 
out accuracy of recorded information becomes high. 

[0052]And according to the method of this invention, while there is no degradation of the mechanical characteristic of a light 
transmittance state board, it can manufacture efficiently with the equipment which had the optical disc of the quality which 
does not have survival of air bubbles and was stabilized in the dry photoresist film simplified. 
[0053] 

[Effect of the Invention]A substrate with a dry photoresist film and a stamper are inserted between rolls so that a gap may be 
formed on a light transmittance state board in the manufacturing method of the optical disc of this invention between the 
substrate with a dry photoresist film and stamper by which the dry photoresist film of the uncured state was laminated. Since 
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the optical disc is manufactured through the process of contacting a substrate with a dry photoresist film, and a stamper to a 
line gradually with a roll, and carrying out pressing of the pit to the dry photoresist film of an uncured state, The air which 
distribution does not arise in the application of pressure in the case of pressing, and exists between the dry photoresist film o 
an uncured state and a stamper is extruded in the direction of a gap one by one, and it does not produce a deficit in a pit whil 
air bubbles do not invade into a dry photoresist film. Therefore, according to the method of this invention, the optical disc in 
which the high-precision information signal was recorded can be manufactured easily. And since the pressure is put on the lin« 
using the roller according to this method, the large-sized pressurizer is unnecessary and the optical disc where the quality 
which has the above outstanding characteristics by a simple manufacturing facility was stabilized can be manufactured 
efficiently. 



[Translation done.] 
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H"Cff5 wirt-etSo 0iJx.(4*^^ 2£fi;fcfc 

it) i-zumcmmzmtovtz^ &x*kc&ot* 

[0 0 4 4] ftfc. El (f) IC^1-<t5IC. ±E<7>4 

^^y^-3 2^m o ±IE©<t5(CLT 
fflflS* 3t«<ktt7 w A 2 ±(CSWIK 3 *5 4 

y:©gWI 3 o±C*M 4 
[0 0 4 5] KltKSO^Atmj: tTfi, fciiliT 
/UiJr^A (Al) , T/U%=.^M. (Al) & 

(au) , m (A g ) , « (cu) ttzwmtr btiz>o 
i) , tvu5 = #j» (ai) ft*?**. 



(6) #P)¥ 7-287864 
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[0 0 4 6] RWBg3<OJfM*ffit LTI4, fci: x.l4*x 

ftif^lf £>*l5. rcD«t 5&£WHg3Wj?$f4, a 
0. 05-0. 2^m, &iL<liO. 08-0. 
12^ m"Cfc5 0 

[0 0 4 7] ft^T*, irosWi3±t, g;f#JJi£fi- 

Hf4f4> 1*^5 2? (photo polymarization) ftl£4 
•9 ttftt $ tlfc**WW!^ btt»HB-e*) o T t 4 V \ 
[0 0 4 8] £©±3*«flMU©JMtt:, a£\ 2- 
2 00(ira, £f£ L< (4 5 — 2 0 y mt"fc5, ±fB<7)4 

o\^x%hfiz>%Tj m2\c^-txoi^, % 

1 fc«MbLfc K7f3t^btt7^/WA2 tS 
WH3 tft^Sl4 iWil^t'fc 1 ), K9-f*«flStt7 
^/UA2ia4lW^{f-§iv:*§^-f ^tV h5«$jxt 

7 -C ^®{btt 7 A 2 (C (4 ifjV—T'&te&L £ tlX V ^T 

[0 0 4 9] rrojtr-f **0>ft£R:&£ r 

X.tf3y^F7-{^^ (CD) 1112 0m 

S#tT'foi9> ^T»J1$(4, a^l. 2mmt*fc5. 
[0 0 5 0] ^Oi%T 4 7*2 ICf->- h5*fc[4^-7' 

[0 0 5 1] *»Wro3t7 f -f^^©»3i*fe'ett. 
jktt t *!»*lwUE«ii-5 4 5 C LXMl±f$,M$:fi- o <D 

x\ m&\zftm>&.zz>c\ t^^<, *fc^^w?-t 

40 t J:S*Pffiric«©RlJ:sfi*^*ta*ixT*B!{k© K7 

fc^ 9 v<- 1 Y74 %mu&y ^ frj* t omz.f5.fa& 
i4, YM&<D&f>tomzftm*£.czz\b\c&m-r 

[0 0 5 2] -tUT, ©*fe(C 4 fttf, TtSiitt 

50 Sfi©»WM«t©^l2* s '5ev^ t tic, K5-f3fcWktt 
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[0 0 5 3] 

«S $ ft K 7 Jtffi {ttt y f frJxVlWSL k*9**- 
i ©IB I:: IWBt*»j« S *i 5 J: 5 K K 5 W * Wktt 7 

mU& y -i J* ttStS h x 9 Wn- t £ o -/Kc J: 9 & 

* * £ ©ffl £«[ttfifclHBfc&l* KJf t 

tB $ ft, K9 -< 3t«fttt7 A «f KijWSiaHR r 

ot, #38W©;frifc|;:J:ftti\ »g©iSv^ttf*f9#!*s|5 



(7) ^¥7-2 8 7 8 6 4 
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* 7W1T^.5©T\ *S©flQffi£ffltt ; F®'C-&9, fffi=i& 

ltc^xV * 9 < s r. t 5= 
[HiioffiiiiftKH] 

[mi] ^m<Dmm^m<r>-m^i-T.umx'h^o 

[12] #3^©#fticJ;9lS)i£ft5ftxV*?©- 

[13] V£&<nftT4 x?<D-M*^Wi.wmxhZ>o 
[H4] sesErojt^-c^^wKit^-fe©— fJSr^XS 

10 HT-feSo 

1 -ftSiBttS* 

3 2 — W— 
3 4 -fflSS 

6 1 D— )V 

20 6 2-7/y-D-/l/ 




(8) 
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(a) 



1(34] 

,201 ^,201 



-202 



(b) 



(c) 



(d) 



(e) 



(f) 



^203 
-201 
-202 



^101 * y\0\^\0\ 



.203 



102 



J X I0I 



101 



— 102 

104 

^103 

— 102 



Uj**4»E»fSffl*»rS^lft2680#« /< 
UjK**g*SBffl*irrHft*l2680#» /< 



